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(54) UTHIUM-MANGANESE MULTI-COMPONENT OXIDE, METHOD FOR MANUFACTURING THE SAME. 
UTHIUM SECONDARY BATTERY POSITIVE ELECTRODE ACTIVE MATERIAL AND UTHIUM SECONDARY 



PROBLEM TO BE SOLVED: To provide a lithium-manganese multi-component oxide which is enhanced in the 
capacity maintenance rate of a discharge capacity when used as a positive electrode active material of a 
lithium secondary battery a sharp grain size distribution and a high flow property. 

SOLUTION: This lithium-manganese multi-component oxide is expressed by the general formula, LixMn2- 
yMey04-z (where, Me is a metal element or transition metal element of an atomic number 11 or above 
exclusive of Mn; (x) assumes of a value of 0>x<2.0; (y) 0^y<0.6 and (z) 0^z<2.0) and the average grain size 
thereof is 0,1 to 50 |xm, the (n) value by Rosin-Rammler is ^3.5 and the BET specific surface area is 0.1 to 
1.5 m2/g. 
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[0 0 3 0] tfz. ±ie(i) ~(4) (7)ijmi>zt5\,^x . - 

^j^-?y:^'ym^mimnz. ^h^z. s^mm^Lx 

<r>m}&it^x^i>m\t^i>^dizLrztk. s^mbel 
T O^^J^-?y/fym^itmnx i, J: v\ ft<b^^c 

f.i^mmimm:ffm^^ts:tjmx'm^ix^ u^'^a-? 

[0031] «iB!tf*J±. jtS^^aiL, 'iI-Sl3J5t«&1*t 

\:.'^hfLhWimi. j^^Lxm(>ti^0^^A-7y:^'y 

m-^mm*^ h^<m^tfzyu-v^^cr>i, <nxh h « 
^m^.zmm^-bK 'i'i-'^j^^yiSy^-m/m<rM=^ 

^yfiy^-m^Mi. ^^=i-wfiQ . i~5 0/xm 

, , »S L<{il~20/im , §^>('»t t<<i4~ 
2 0/xin T'S>*), Oi^'y- 5A7-{c:J:-5nffl*«3. 5 
KLh, »*L<Ji4. 0~6. O-CJfeO. BETJtSffi 
«*-'0. 1~1. 5mVg. t<{iO. l~lmVg, 
$'^t::»tt<{iO. 3-0. lm^/%X'hl>. t.tz.^ 
MAt^eO' VXT. »*U<ti4 0~6 0' . $A>t=» 
tU<ti51-59* -CAS. *f6BB<0Uf-'>A'7>';>y 

[0032] *%BB(c«s u ^^M,-i$:'^mEms^ 



xy ^^-mt^^i^^j:^M^(r>~mnX'$)h. 2(s:^BB 

x-EM^m^mm-t^m^zimt^^^xh^ . tti.n 
^ixfzjEm'^miJEmMmmzm^-ti>mcr>mj:m^m 

^iz^?>. 

[0033] *^Bjtc^ss v^^j^-<mmii. ±iey 
f-'>A-<^:l;^fiiE^i^S!I?!I«$:fflv^s i,cr,x'h *) . je®. 

^m^fmMmLxmm.$ixii:,(r>xs>'o . jEm^maiE 
ssfeu, ^msfj, mmm. &x/imizxr)ma^it& 

:^y^^miii^i^^zm^^ixx\.^h, z.<r>tnf>. je 

[0034] jE^«#:i: UTti, m$^x;^c«?telct3 

[0035] ^B^fJ^ LTW. fFyi.{f , S^^HItiSt/A 
XHifi^iOlliS. ;e?-;K>'7'^-y^. T-^^Vy^v-y 

i^tL. ^mit Lxii. mm. m^i^. m>^^ 

mmMi^-^hMxm\^&zbi}iT^h. m^mm-^ 
itma. lEm^M'p, i~5os»%. »*t<<42~ 

3 0fta%T'$)-S. 

[0036] i^mt LXii. y v-fLb'^ 

^l'>'-rnt:Ui^->''a:i^^'-;KUv— (EPD 
M) . X;l/:}^WbEPDM, X^^>'y:?i^'x>'rfA, 

ii(^iiimttzii2 ma±j&i^^hitxm\> ^^zt t^x 
th. imm<7m^\tmi. im-^m^. 2-3 oaa 

%, if^L<JJ:5-l 5m&%Xhh. 
[ 0 0 3 7 ] 7 .f 5-{4jEffi^Jt^^^v^r jESoflcS]^ 

z. ^^j:\.Mmmi^wohfnmx'%>m\^hzbifix% h 
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0~3 0»»%*<iff*LV\ 

[0038] msiti. m«imm±tcme«i£fSrM^pie 

1 0 0 3 9 ] nmrnrnt lxh. mzmm^ixi>i><7)T 

tmfhtih. ^mM^mimibLx^i. mx.\,f^ sn 

P M»i.pM2 , Of (^4'. Ml tiMn. Fe. P bS 
tXGe*>^>®{fni.iam±<^7C^S:^t, M2 (iA 

K B. P. S i , iiM^miSl, Sg2i^. ISB]^ 

w^'ctyy7mt-hw,iti^\mxh<r>7m^7rsL. o 

<PSU lSqS3. lSrS8S:*-r. ) ^O-ft-^ 
[0 04 0] -t^NV-^t LT{±. ^#^-<:ty®3aJg 

it*«^S'Jttfcit*e*»^>;K'jrotrix->'^:i:* 

C7):t^7 -! yJh-!i^'}'7-h^\^^±:f}'7:^m^hh\^\±-^ 
^jx.i-uy^j:t'f}^t:>r>< (:>tifzi^-h "^T-m^tm v ^ h 

til. -tJ^u-^-coiimtLxii. -mmzmmmt 
Lx^m^^mc$>insx<. mm. o. oi-io 

fflcoliffl-C'Aixif i < . 5~3 0 0/im-CS)-5. 

[004 1] U^'>AlgS:i5-W-r«.^^*m^®<±. 

=Jx.^iV:/j—if^:^^—V, r-y^J-^yi^ hy. 1. 
2-i/;< hdfS^XrfV. fh^t b-oJfi^77>-, 2- 



1, B-i^'^r^V^y. /^;PArSh\ i^y<^)VTis)VJ^ 

u^v^i^?^^y. 'J:^^v=7ymmw. xji^it^yy. 
3-:>i'^)V-2-^^'>r"/-Jyy. rnh-i^yx?-^'^- 
^VytYxiyyym^j/ifi^ -Jjn^iux.- 

jiiSEO 1 fll*/c(i2«iiLh$:ii-^ U;tj§«*<Wc.ix 

[0042] tTJi. ^'Jx 

f - u ymmw.JJ.iz.lx-k'kXsir^ u -7- . 'J r a e u- y 

l5^N*«M®t^fi?-ri.t><0*Jffll,^/^^X, 01J;i{f, Li 
C 1 O4 . LiBF, . LiPFg . LiCFj S 
O3 , LiCFg COj . LiAsFe v LiSb 

Fe . L i BioC 1 L i A 1 C 1 4 , ^^oo.t'^^^ 

y^-^A. ^mmi]}Vif^ym')^-^2:>~. mvj.=.)v 

it^^W)&-OJ-m<r> 1 a^7t«±2aJiUiSr?g-^U/iJS*J 
[0 04 3] S^ftOJ^^JJiJi^^y, v—N, j^'jy^ 

[0044] 
■th\i<nX'\f^j:\^. 

[0045] ( u f-n^ Avy^yya-^s^biBiioSit ) 

T*^f4@ 3 . 2 /i m c7)«M-^fiSt^^-ft V >';<f y 2 0 g 5: 

1 00 0-cT'i T.'^mmsmx^. ^^aiL, e<^^L 

^c. iDi^aBUiOT^fiii^f^tmS^J-^icov^T^iS 

:mt;-:3V'>T^lSt/^H2{:jS-r. »:v^T\ KSD^J&BiL 
:t«j»-&fi!t-K^b-7y;y>(C^%afS3. 0Atinc7)^K 

u-?-'t?A4. A^z^mm^Lxr}v^^hr>\i.{,zx 

ti. 9 0 0X:t-1 2i^raS^#H^T-C'Mfigt:rc. 
ix/i-fk-^fi, X||[5lJf-CXt;^;l^<iji$-:&-r^L i M 

ft{cov^T^2tc^-f. 
[0046] 
[«1] 
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3. 2 


Bl 


10 0 o"CTi 2m^<r>iximm^ 


^^1 


11.9 




9 0 o'c-c 1 2n^ij>mmm». 




6. 8 


B3 



[0047] «1 . Hiat^a2(7)^l|*»'b, wm<^'7 
9 0 0X:jJLh<Offlet::Snf!ft5|ia-r5 Z b 

[0 048] il)lfe01J2 

m\\ mmm-^^-mit-7y:^y2 o g ?: 9 o o-c-c 1 

»:v^T-, S9 0 0*CT«J!!iaL;t^-&^»-ft;vy 
;^h-^-;l'mSr*-r&L iMn2 O4 Sr#^^. ClO-fb-^ 
aai>'S-i.:ft ICO V 2 iz^-t, 

[0 04 9] mmms 

^mm 3. 2 urn <r>mm-^^mit'? y:(fyiosi 
1 00 ox:-C'i 2mim!X!ML. i^fflLtz. »:v^-c\ 
mmmm ifznm^^m^t'7y:^yiztnm^m tx 
yt^^\>^mM-^^mit'?y:!(;y i o g Sr^pis-^L , r 
;u5-^-i)0<a'tcAti.. 100 O'C-C'! 2f^m^tmf^ 
TxmmimnmL. ^mLx^i^mTrntn i. 8m 
m (r>^mm^nf.i> »:v^t\ mfm^mmzw-mm 

3. 0>uincom'Jf-»!7A4. 4 8 gSriSJoil-^LTT 
/PS-^SofffcAil. 9 0 O'C-C 1 2^^^^H§i.T 

T'MfiictJt, ft -^ixfc-fk-^Ji. xu^mx'x\^^^/um 

jttrS-r^LiMnz O4 T'*>I.C:i:*i5il2$iXit. 
<^t^m<^i^n^^^. Oi^V • 5A5-ntt, BET 
Jt^ffia25.mft:ftlC':>v^-C«2 tc^-r. 
[00 50] ie!iSfi?lj4 

3 . 2 )U m «0«»-^fitZB?-fb-7 >';<f 2 0 g 
^l^eg2. SjumCOK^bn^'^/l'hO. 9g$r^nii^ 
1 OOOXDTl 2B#rajn,^i50SL. J^fflLTt. <^v-» 
-C\ i^J|]Sfyiftg|!^tC^l^S@3. OAtmO^KU^^A 

4. 7 osirmmm-^i'XTJi'^-i'^^mz^jx, 90 



Lfz y A V y y S^SS-fl:!t5!)T'*> ^ ; i: T&TOi^fl 
BETlfc«SiaXt/^,ftfttCOV%T«2(C^-r. 

[005 1 ] mm'o 

^^Wi^ 3. 2ua comM^^mit-? y:ffy 20. 0 
sbW-mm^l. 0//mco*B!^tr;PS-'>Al. 11 

g^m^L. 1 oocc-ci 2mmimt$mL. 
fz . mv^Mmmiz^i^m^ 3. ou mo«» u a 

4. 48gS-^llli-^LT7';l^$-^S-PmcAtL, 9 0 

ox:t-i 2i^iai^#HsiT-cM«L. ?^aJLfe. 

nt O^X'hi>Zbiimm^tlf^, ZCOit-^co^mL 
Oi^-y • ^A9-n«. BETJt«ffla&rX^,S> 

^Hc:oV%T^2tC^-^. 
[00 52] i^swe 

^mm3. 2Mm(r>mM-^^mt-?y:^yio. 0 

gfc¥%S@l. 0Am<0*l!-fl:TyP5-'>A0. 5 5 

gSrrl-^L, 1 0 0 0-CT'l 2B#^D,^aL, i^Sit 

fz. ik^^x. mammmmb^i^nm3 . 2u^ 
^^izm^-^yiiyio. o^b^^Wkx. o/xm<o 

*K-(tT;L'5-'^A0. 5 5gSriI-&L. 1 0 0 O'C-C' 

^mc^ yiiyiiz^mm. 3. oix mco^m u a 

4. 4 8g^:^ItS^LTr;^5-:^Som^Ai^. 9 0 

O'C-C' 1 2 mWi^mm^TXm^ L , L:^: , t#^> 

nfc-fb-^{±. XigllHlJfC'Xe^^;l.:mjtS-*-tl. L i M 

^g, Ov-'i^- 7A9-nfii, BETJta®«&l/fS.& 

:ft(cov%T^2tc;^-r. 
[0053] ||J(gC?IJ7 
^i^@3. 2;um «^m»-&B£^i!'ftVV;{f:^2 0. 0 
g5r 1 00 O'C-C'l 2^iajllfS«yigiL, /^aiL-^v:. <X\'^ 

x\ m\immmi:e5 0'cx8i^i^^mL. 

Lti (^J^:K-?@9. Oum) . <jCl^-C', 
{CT%fe@3. 0/xin<7)^g!'J^'>A4. 4 8gSr» 
M-a-L-CryUi:^2.omcAil.s 9 0 O'CT- 1 2^^ 



!(9) 001-122626 (P2001-122626A) 



M.y-nm. BETJtaaiS2SilX^-i^(:oV^-C«2{= 
t00 54] ^glj8 

TiUs.i'^'omzMi^ 1 0 0 O-CT'l 2B#ra^#H 

6 5 0X;-C'8l«^^#i8mT-C'SJEB[IDl5fe«raU. ^Si 
Lt: ( 16. 6 m ) . iJ:V^-C\ l^lMa 
!I^lc¥i^eg3. 0//mcOKK'Jf-'>J:.4. 4 8gSr^ 
Ml-&L,Tr7US:^S-:3a:k:Aix. 9 0 O-CT'l 2^0 

T'Xf ^>;HiitSrW-ri.L i Mn2 O4 X'3f>^Z.ti}m 
nm. BETJt^ffl«&y^^.i^t:ov^-c«2tc^^'r, 

[00 5 5] lligf?lJ9 

3 . 2 ;w m <7)«M-&fi£::iS€-7 y 2 0 g 
¥i^«4S2. SxtmOil'fknyNVl'hO. 9g2:m!raS^ 
1 OOO'CT-l 2B#raSDl^«!fl;aL, J^aityt:. <5CV^ 

x\ MmsmLfcnM-^^m{^^y:^y-St,xm\t^j^ 

tz. '<iK\.^x\ immmMz^mm3. oum<^msi 
u-f->A4. 1 os'^m]m.-^LXT)v^i-h^mzK 

tl. 9 0 0-C-t'l 2B#Sffi^#H^T-C«L:t. 

tifzit-^ki.. xmm\X'x\::^)vmm^^-thi.im 
nz 04 (r>\^—?^^^htmz. mit^j^)vvi%ts 

otmmLtz ^j^^M.-7y:^'ym^m^mx'hi>zti}< 

-nffl, BETit»mmS.X/^MAI,Z-:>\^xm2t,Z^ 
[00 5 6] ||M«?IJ1 0 

^mm 3. 2m Hi (omm-^i&zMit-? y^y 20. 0 
g t TJ^es 1 . 0 At m<o?kl!^kr;u5 -'^a 1.11 

g$rji-&t, 1 0 0 o^cTi 2mw\iim9mL. j^aiL 

Jt. »:t^T\ KSD^ii«[ia^Sr 6 5 O-CT'SB^raiDl^^na 

i^WLti (Ti^)K^S9. 0//m) . iJ:<,^T\ 
f^a??!ltcTl^«i@3. 0//m{?3Ml?i;f-'>A4. 4 8 
gi£:aSMI-&L.Tr;US-^§o{3'(CAix, 9 0 0*CT'l 
2B$®SM#H«TT'«E^L. ?^»L^^. n^tlfzit-^ 



T^2{C^-r. 
[00 57] IIJI0II1 1 

^i^nms. 2/xm (0«»^B^i?^vy:!yyiO. 0 
Sb^^mi. OMm<Dyi<.mtTJU^~^J>.0. 5 5 
g^rii-^t, 1 0 00X:-C1 2^SJlIIS«aBit, <$fflL 
fz. iJCV^T, MSn|SiJD!aitfetTi^Sg3. 2/xin <7)^ 
'^^m^t-7y:^'y l O . O g 1 . Oumcr> 

*K-(tT/US-'>AO. 5 5g$rii^t. lOOOiCT 
1 2i^jDS!i5{iaL. i^fflLfz. iJCl^T'. MJniSiiilMiBj 
Sr6 5 0-C-C'8B$rBlJDfB!iSL. i^&Lt:. <X\<^X\ M. 
Mmmmz^^m^^3. 0/imO^S!U^'^A4. 4 
8 g$:m!IDii-&L•Cr;^5-^•g)-p(J'(cAi^, 9 0 O-CT 

1 2mim9iMmmT'cimt. i^wtti. n(i>titzit 
-^{4. xm^tffX'xh'^^fmmtr^-rtLiMn^ o 

Ov-^ • 5A5-nffl, BETJt«Em&t^^-a«{C-0 

V'>-C*2lC^i^-t. 
[0058] USSfi^J 1 2 

Ti^afl3. 2/im cO«M-&^l!-rb-7>';>Jfy2 0. 0 
gSrl OOO-Cf 1 2l^JlMaU. J^SJLfc. 

Lit (¥%a^g9. oxtm) . mimmmz^^n 

m3. Oxim<OKg!'Jf-'>A4. 4 8gi:¥*&S[gl. 

OAtmco*S'fbT;i'S-'>Ju 1.11 g^-il-^Lfr/i' 
5 :h-g.oja:{cAit. 9 0 0 'CT' 1 2 mm^^nm^TX' 
)mL. }%&Lfz. m'^tifz'it^mt. xwtmmx'xi:: 

B E Titmmms.t/^,%n c-^v ^xm2 tc^-r . 

[0 0 59) JtlMaJl 

¥i^fii@3 . 2 /ii cr>mm^^Wiit-ry:^'y2 Osk 

-^LTr;^5-^so^3'^^Ai^, 9oox:n2^^ 

mmmTx-m^Lfz. mi^tirzit-^ii. xm.^mx'x 

h':tvl/1tjt5r*-ri)L i Mn2 O, X't>^Ci btmi2^ 

BE T jt«n«stx^*>ft t=ov ^xm2 iz^-t. 
[00 60] imm2 

¥%m@3 .2MB (omm^fS^mit-?y:ffy2 ost 

1.0 m m<0*g!-ftr7P 5 —^M. I. llgt 
¥^fiifl3. 0MmCr>mMVi-'yM,4. 4 8g^^n7l 
-&tTr;l/5-^Soa'lcAiX. 9 0 0-CT-l 2B#ra?£M 

#H^TT-i^t^^. n^iifzit'^t^ii. xummx'x 

tr^->;l^«ji$::t-rSL iMnz O, -C'&SC: i:*qii2$ 
tifz. Zco^t^<7)^mi^^^. Oi/y ■ 7A7-n 
B E TJt«®«^lt^^AAl::ov ^X» 2 ic^-T. 

[006 11 

[^2] 
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(.tin) 


V— nit 


(tf/g) 


C ) 




6. 


8 


4. 


4 7 


0. 


6 8 


5 7. 


6 




6. 


8 


3. 


b4 


1. 


2 2 


59. 


2 




8. 


3 


4. 


1 8 


0. 


6 0 


5 1. 


6 




7. 


2 


5. 


'6 0 


0. 


6 6 


5 5. 


8 




9. 


9 


4. 


I 1 


0. 


9 6 


5 7. 


3 




1 3. 


5 


3. 


/ 2 


0. 


9 1 


5 6. 


6 




1 0. 


8 


3. 


b 7 


0. 


7 3 


5 9. 


8 




1 0. 


5 


3. 


3 2 


0. 


7 1 


5 8. 


8 




6. 


9 


4, 


■/ 


0. 


6 8 


5 6. 


1. 




8. 


8 


3, 


6 5 


0. 


9 9 


5 7. 


6 


1 


1 0. 


2 


3. 


1 8 


0. 


9 3 


5 8. 


9 


m&mi 2 


8. 


9 


3. 


li 9 


0. 


8 9 


5 9. 


2 




6. 


4 


2. 


2 4 


1. 


9 8 


7 5. 


6 




9. 


3 


1. 


9 8 


1. 


9 6 


7 3. 


6 



[0062] mmm 1 3 

nm. mmm, mmmm, mmm 
tLxii^mv^^M.m. mfmtLxii:i^^uyA- 

-■K^— h t i^'X^yU;<?-;Jf h «0 1 : 1 S-^fS 1 U -x 

[0063] mmm 1 4 

x-n^tit: u 7 0 mm.% 



mmtzLxmiSJUis o°c^ziiif^^miS(M,mmRr/^ 

[00 64] Jt«^J3 

»%of^i5 0 (c. imm 1 tit ^>a/>: U ^-^J^-^yiiv 

n.-^\mi Ofii%&fflV^;tmWi. 3 fclSI 

^i^-dmm-mmm 1 3 i: nm\.z i^xwrnrnMrnSi 

[0065] ( 'J A-<J:«MiOlp«::^& ) 

WiSSk^'^.lLmzn\^X<^. 2^z^^X'A. 3V 
^mt^vif*, 3. 5V^-ciiic«$-li-&^iic«Srl-9-'f 

lESIlC^ftLTO. 5iiiA/cm2-C4. 3V ^-C'^mtJt 



}Li^i^^m.<7)>mmziinh^m: 2 o-t^f ^'/wfi^ 

(%) = ( 2 Oif^ ^';i'B«oi)tf|^«) X 1 

0 0/ ( 1 ^ ^'/wawiscm^i) 

[0066] 
[^3] 
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(BAb/g } 






5 ot: 




5 ot: 


3 


110.8 
110.7 


110. 2 
110.1 


9 7.0 
98. 4 


9 6.4 
9 8.2 


amis 


1 1 0, 9 


10 9.9 


95. 0 


88. 0 



[0067] 



[021 1 0 0 0'ai'mdS3mfr>mM^^m.it'7yi3 
[03 ] 9 0 o'asim9m^(^mm'^'^mit'7y:^y 



[01 ] 



[02] 





[03] 



ra 'SSSL 




t^S Cual 
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F^-M^^) 4G048 AA04 AB05 AC06 AD04 AD06 
AE05 

5H029 AJ03 AJ05 AK03 AL06 AL12 
AM03 AM04 AM05 AM07 DJ17 
HJ02 HJ05 HJ07 HJ13 HJ14 

5H050 AA07 AA08 BA17 CA09 CB07 
CBll EA23 EA24 GA02 GA27 
HA02 HA05 HA07 HA13 HA14 



